Abstract: Intussusception in adults is a very rare entity that occurs in only 5% of all intestinal obstructions. Most often, in 66% of cases, intussusception is localized to the small intestine, while jejunogastric intussusception is very rare and occurs in 0,1%. Since the first case of jejunogastric intussusception after gastrojejunostomy was described by Bozzi in 1914, fewer than 200 isolated cases of postoperative intussusception after gastric surgery have been reported. Here we present a case of anterograde jejunogastric intussusception, 15 years after radical subtotal gastrectomy with Billroth II anastomosis in a 71-year-old man.
Introduction
Intussusception in adults is a very rare entity that occurs in only 5% of all cases of intestinal obstruction [1] . Most often, in 66% of cases, we are talking about intussusception of small intestine into the small intestine, while ileocecal forms and intussusceptions at different levels of colon occur in 34% of cases [2] . In 40% of cases, intussusception is caused by primary or secondary malignancies of the intestine, rarely by Meckel`s diverticulum and previous operations in the abdomen [3] . Jejunogastric intussusception (JGI) is a very rare complication of gastric surgery and occurs in 0,1% of cases or three times in 2000 performed gastro-jejunal stoma [4] .
We described in our study the case of a patient with an earlier gastric resection and a complicated clinical picture of acute JGI.
Case report
The male patient, 71 years old, was admitted to the hospital due to acute pain in the upper abdomen that had occurred two hours before admittance. The patient said that three days before the onset of acute abdominal pain, he had frequent vomiting and several times, he had vomited small amounts of blood. From the previous medical history, we found out that 15 years ago, the patient had undergone gastric resection, type Billroth II, modification Hoffmainster-Finsterer, due to bleeding from a duodenal ulcer.
We determined by clinical examination that the patient was hypotensive (TA:90/50), with tachycardia (pulse 150-min). Peritoneal reaction as well as strong painful sensitivity in the area of epigastrium were present. The scar from the earlier operation in the abdomen was noted. Hematized gastric content was obtained by nasogastric tube. Urgent upper endoscopy was performed. The esophagus was passable through the entire length and the mucosa did not have any pathological changes. The gastric lumen was considerably diminished and filled with food remains that were mixed with bile and dark hematized content. In its distal part, a lobular, gangrenously changed mass was noted. After profuse washing out and removal of gastric content, it was clearly determined that the noted mass was an invagination of the small intestine loop through gastrojejunal stoma. The surface of intussuscept was dark brown, without clear vascular outline, with signs of tissue devitalization (Figure 1 ). Radiographic imaging of the abdomen was done and it showed the homogenous mass in the upper left quadrant of the abdomen as well as massive pneumoperitoneum (Figure 2 ). Urgent surgical intervention was performed. After opening the abdomen, a large amount of small intestine content was found in the peritoneal cavity as well as existence of JGI efferent loop that was about 20-25 cm long. Perforation of the efferent loop, 1 cm in diameter, was noted 2-3 cm distally from the invagination level. After disinvagination, resection of the gangrenously changed jejunal part was done including the site of perforation and jejuno-jejunal, T-T anastamosis.
On the third postoperative day, the patient`s condition was complicated by acute renal failure and on the sixth day after the operation, the patient died.
Discussion
In 1914, Bozzi first described JGI in a patient with gastrojejunostomy [5] . Eight years later, Lundberg described this rare complication in a patient who had BII gastric resection.6 After some time, individual cases and small series were published and about 200 described cases of postoperative JGI could be found in literature review up to now [4, [7] [8] [9] [10] [11] . Only 16 well described and documented cases of JGI were reported at the Mayo clinic in the period from 1907 to 1980 [9] .
JGI is mostly a complication of gastrojejunal anastomoses or BII gastrectomy but occasionally, in literature, certain cases of JGI are described that appear after creation of nutritive gastrostomy by placing rubber tubes in the gastric lumen. In other cases, duodenogastric intussusception after BI gastric resection as well as the appearance of jejunojejunal and jejunoduodenal intussusception after total gastrectomy have also been described [8, 11, 12] .Etiologic factors of JGI are not clearly understood but they are most often listed as the following: hyperacidity, long afferent loop, jejunal spasm with abnormal motility, increased intraabdominal pressure and retrograde peristalsis [9] . The time of appearance of JGI after gastric resection and creation of JG anastomosis varies and ranges from 6 days to 20 years [10] . JGI appeared 15 years after BII gastric resection in the patient described in this paper. By analyzing medical records, we determined that not even one case of JGI had been reported at our clinic in the period from 1950 to 2008.
Depending on the type of JGI, three anatomic types can be distinguished: intussusception of the afferent loop, intussusception of the efferent loop and the combined form: intussusception of afferent and efferent loop [13] . Most often, in 80% of cases, the second type of JGI is present, while two other types appear equally in 10% of cases [14] . Brynitz and associates described four types of JGI, giving precisely their frequency: type 1 -anterograde or intussusception of the afferent loop (5,5%), type 2a -retrograde or intussusception of the efferent loop (70%), type 2b -intussusception of the efferent loop into the efferent loop (6,5%), type 3 -the combined form of types 1 and 2 (10%) and type 4 -intussusception through the jejunojejunal anastomosis created according to Brown (8%) [15] . In our case report, type 2a of JGI was described. Most authors think retrograde peristalsis that was present before the gastric resection procedure was responsible for appearance of type 2 of JGI [9] .
Clinically, we can distinguish two forms of JGI: acute and chronic. The acute form is characterized by a series of symptoms that is the consequence of acute and progressive incarceration of intussuscept. Epigastric pain, persistent vomiting with or without hematemesis and a palpable mass in the epigastrium make up the classical triad of symptoms that points out the acute JGI [16] . Epigastric pain and a palpable mass in the epigastrium with other signs of high intestinal obstruction occur in 50% of cases [9, 16] . The chronic form of JGI is characterized by intermittent symptoms of medium and low intensity that pass spontaneously. In patients with chronic JGI, episodes of abdominal discomfort occur that are followed by nausea. They usually occur after food intake and pass spontaneously after a few hours [15] . Our patient with the acute form of JGI did not have classical, clinical triad. Hematemesis and signs of high intestinal obstruction were the only clinical manifestations of JGI. The cause of acute abdominal pain was perforation of the efferent loop and it was not possible to palpate the mass in the upper abdomen due to the "defense" of the abdominal musculature.
Early diagnosis of the acute form of JGI and prompt surgical treatment are of immense importance. Authors report that the mortality rate in acute JGI is 10% in cases where there was a surgical intervention during the first 48 hours from the onset of symptoms, and rises up to 50% in cases when surgical intervention was performed after that period [8] . In the case of our patient, more than 72 hours passed from the onset of symptoms to surgical treatment. The typical clinical picture for an experienced clinician is almost enough to establish diagnosis. JGI on x-ray may look like a homogenous mass in the upper left quadrant of the abdomen that shows small intestine in the gastric lumen. Radiographic diagnostics of the upper abdomen with application of gastrographin contrast can clearly show the presence of small intestine convolutions in the gastric lumen in the form of a filling defect of contrast in the stomach that goes between edematous folds of intussuscept. Ultrasound (US) of the upper abdomen can be useful in the diagnosis of JGI: this method may show the presence of a big air bubble and a dilated small intestine loop in the gastric lumen [3] . Computerized tomography (CT) of the abdomen is a more sensitive and more specific method than radiographic and US diagnostics. This examination clearly shows a dilated stomach and the presence of a non-homogenous mass in its lumen that, according to its characteristics, resembles small intestine loop [8] . Endoscopy of the upper digestive tract is a highly sensitive procedure and maybe, of the greatest importance in JGI diagnostics [8] . It is considered that gastroscopy and CT are basic and sufficient methods for JGI diagnostics [4] . However, many described cases of JGI were not diagnosed preoperatively [9] . In the presented case, our patient underwent urgent endoscopy due to acute bleeding from the upper parts of the digestive tract, as well as native graph of the abdomen due to the acute pain in the abdomen. The performed tests were enough for establishing diagnosis.
Operative treatment of the acute form of JGI most often means manual repositioning of the intussuscept, eventual resection of the gangrenous intestine segment or desanastomosis and creation of new one depending on preoperative findings [9, 17] . It was necessary to perform intestinal resection in our patient due to intussuscept gangrene and perforation distally from the invagination site.
Conclusion
Timely diagnostics and urgent operative treatment of the acute form of JGI are of immense importance. In that way, certain serious complications can be prevented, and surgical intervention may be finished by intussuscept repositioning and fixation to adjacent structures. Contrary to this, late establishment of a proper diagnosis and/or delayed operative treatment make revision of gastrojejunal stoma loop and the creation of a new anastomosis the only therapeutic choice-resection of devitalized small intestine, which has a significantly higher postoperative mortality.
